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Foreword 
T HIS CIRCULAR replaces one by the same title, published in 1933. The former circular (No. 401) met an obvious need of the practicing veterinarians of Illinois and of others inter­
ested in the diagnosis and control of animal diseases. In the hope 
that an enlarged and more complete edition might prove even more 
helpful, additional photographs of specimens and diagrams of the 
life cycles of representative classes of parasites have been added. 
All parasite specimens photographically reproduced in this circular 
were received for diagnosis at the Laboratory of Animal Pathology 
and Hygiene, University of Illinois. 
To coordinate diagnostic work of the State Department of 
Agriculture with University research, teaching, and extension work 
in Animal Pathology and Hygiene, the State Department of Agri­
culture diagnostic service is conducted in cooperation with the 
University in the Animal Pathology Building of the Illinois Agri­
cultural Experiment Station. This arrangement effects an economy 
of operation and correlates, in one unit, research and teaching in 
animal pathology with routine diagnosis of animal diseases. 
Staff members who have contributed to the preparation of this 
publication are: Robert Graham,' Chief in Animal Pathology and 
Hygiene, University of Illinois; C. A. Brandly, formerly Associate 
Chief in Animal Pathology and Hygiene, also Associate Animal 
Pathologist, State Department of Agriculture; J. Sampson, Assist­
ant Chief in Animal Pathology and Hygiene; G. L. Dunlap, for­
merly Associate in Animal Pathology and Hygiene; L. E. Boley, 
Associate in Animal Pathology and Hygiene, also Assistant Pathol­
ogist, State Department of Agriculture; H. R. Hester, Assistant 
in Animal Pathology and Hygiene; J. D. Mizelle, formerly Assist­
ant Animal Parasitologist, State Department of Agriculture; N. D. 
Levine, Assistant Animal Parasitologist, Animal Pathology and 
Hygiene, and State Department of Agriculture. 
Acknowledgment must be made of the help of the late Dr. 
Maurice Hall, formerly Chief of the Zoological Division, Bureau 
of Animal Industry, Washington, D. C., and members of his staff, 
in the identification of certain parasites and parasite eggs; and to 
Dr. H. J. Van Cleave, Professor of Zoology, University of Illinois. 
for pertinent suggestions. 
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Microscopic Diagnosis of Parasitism 
in Domestic Animals 
LABORATORY OF ANIMAL PATHOLOGY AND HYGIENE 

UNIVERSITY OF ILLINOIS 

PARASITIC INFESTATIONS in farm herds and flocks have been recognized with increasing frequency during the past twenty years as the cause of serious losses to Illinois farmers. 
Pastures, feedlots, yards, and even buildings used continuously for a 
quarter or half century have become gradually infested with eggs of 
various intestinal parasites deposited in the droppings from infested 
animals, so that young stock or new stock brought to the farm have 
little chance of remaining free from them. The hazard to young and 
newly born animals is especially serious, for it is in the early period of 
life that parasitic infestation is likely to prove most damaging. 
The economic significance of parasitism in farm animals is difficult 
to appraise. There are no figures to show the losses sustained from 
lowered milk yields, reduced egg production, decreased horse power, 
and unsatisfactory gains in feedlots, not to mention actual mortality. 
That it is a problem of large magnitude is evident, however, from the 
known distribution of parasitic diseases among farm animals. 
Need for Microscopic Examination 
Diagnosis of cases of parasitism has been a difficult matter for the 
local veterinarian since the symptoms in typical advanced cases­
unthriftiness, anemia, fatigue, diarrhea, lack of coordination, and 
emaciation-are not easily distinguished from bacterial and nutritional 
diseases, with which they are often associated. In fact the presence of 
parasites in a herd or flock may not be suspected until some of the 
animals succumb, and by that time most of the animals may be 
infested. Mature chronically infested animals, that perpetuate the 
parasite in a herd, may die without having shown any symptoms 
recognizable as due to parasitic infestation. 
Microscopic examination of feces when internal parasites are 
suspected and of skin scrapings in cases of external parasites has 
proved an effective solution to this diagnostic problem. In fact the 
value of such examination has been repeatedly demonstrated by the 
success of treatments based thereon. Practicing veterinarians who 
have submitted fecal specimens and skin scrapings from chronically 
[ 5 ] 
a n d  o b s c u r e l y  a f f e c t e d  a n i m a l s  t o  t h i s  L a b o r a t o r y  f o r  m i c r o s c o p i c  
e x a m i n a t i o n  h a v e  b e e n  e n a b l e d  t o  p r e s c r i b e  p r o m p t  a n d  e f f e c t i v e  
t r e a t m e n t .  B e c a u s e  o f  t h e s e  f a v o r a b l e  r e s u l t s  m a n y  r e q u e s t s  h a v e  
b e e n  r e c e i v e d  f o r  i n f o r m a t i o n  a b o u t  t h e  e q u i p m e n t  a n d  p r o c e d u r e  
n e c e s s a r y  t o  m a k e  s u c h  d i a g n o s i s .  I n  r e s p o n s e  t o  t h e s e  i n q u i r i e s ,  a n d  i n  
o r d e r  t h a t  v e t e r i n a r i a n s  a n d  t e c h n i c i a n s  m a y  h a v e  v i s u a l  m a t e r i a l  a t  
h a n d  f o r  g u i d a n c e ,  t h i s  c i r c u l a r  h a s  b e e n  p r e p a r e d .  
P r a c t i c i n g  v e t e r i n a r i a n s  h a v e  a l r e a d y  r e n d e r e d  v a l u a b l e  s e r v i c e  i n  
d i a g n o s i n g  c a s e s  o f  p a r a s i t i s m  o n  t h e  b a s i s  o f  c l i n i c a l  s y m p t o m s ,  a n d  
i n  a c q u a i n t i n g  l i v e s t o c k  o w n e r s  w i t h  e f f e c t i v e  m e a s u r e s  o f  p r e v e n t i o n  
a n d  c o n t r o l .  W i t h  m i c r o s c o p i c  e q u i p m e n t  a t  h a n d  t h e y  m a y  g o  f u r t h e r  
a n d  e s t a b l i s h  d e f i n i t e  d i a g n o s i s  i n  c a s e s  w h i c h  l a c k  c l i n i c a l l y  c o n c l u s i v e  
s y m p t o m s .  T h e  p r o b l e m  o f  i d e n t i f y i n g  t h e  p a r t i c u l a r  p a r a s i t e  c a u s i n g  
t r o u b l e ,  a n d  o f  p r e s c r i b i n g  p r o p e r  t r e a t m e n t  i s  t h e  r e s p o n s i b i l i t y  o f  
t h e  v e t e r i n a r i a n .  T h e  c a r r y i n g  o u t  o f  s i m p l e  s a n i t a r y  m e a s u r e s  f o r  
p r e v e n t i o n  a n d  c o n t r o l  i s  t h e  r e s p o n s i b i l i t y  o f  t h e  l i v e s t o c k  o w n e r .  
C o l l e c t i n g  S p e c i m e n s  f o r  E x a m i n a t i o n  
F e c a l  s p e c i m e n s  a n d  s k i n  s c r a p i n g s  f o r  m i c r o s c o p i c  e x a m i n a t i o n  
m u s t  b e  p r o p e r l y  c o l l e c t e d  i f  r e l i a b l e  r e s u l t s  a r e  t o  b e  o b t a i n e d .  F r e s h l y  
e x p e l l e d  f e c a l  m a t e r i a l  s h o u l d  b e  o b t a i n e d  w h e n e v e r  p o s s i b l e  s i n c e ,  
u n d e r  f a v o r a b l e  c o n d i t i o n s ,  s o m e  p a r a s i t e  e g g s  m a y  d e v e l o p  r a p i d l y  t o  
a  s t a g e  i n  w h i c h  i t  i s  d i f f i c u l t  o r  e v e n  i m p o s s i b l e  t o  i d e n t i f y  t h e m .  
C o n t a m i n a t i o n  o f  f e c a l  s p e c i m e n s  w i t h  d i r t ,  s t r a w ,  a n d  o t h e r  
e x t r a n e o u s  m a t e r i a l  s h o u l d  b e  a v o i d e d .  N e i t h e r  s h o u l d  f e c a l  s p e c i m e n s  
b e  c o l l e c t e d  f o l l o w i n g  t h e  a d m i n i s t r a t i o n  o f  l a x a t i v e s ,  s i n c e  t h e  e f f e c t  
o f  t h e  l a t t e r  m a y  s e r v e  t o  r e d u c e  t h e  c o n c e n t r a t i o n  o f  p a r a s i t e  e g g s  t o  
t h e  p o i n t  w h e r e  t h e y  m a y  n o t  b e  d e t e c t e d  b y  t h e  u s u a l  m e t h o d s .  T h e  
s a m e  d i f f i c u l t y  m a y  b e  e x p e r i e n c e d  i n  e x a m i n i n g  f e c a l  s p e c i m e n s  f r o m  
a n i m a l s  s u f f e r i n g  f r o m  d i a r r h e a .  S i n c e  d i a r r h e a  m a y  b e  e n c o u n t e r e d  
i n  i n t e s t i n a l  p a r a s i t i s m ,  t h e  r e s u l t s  o f  m i c r o s c o p i c  e x a m i n a t i o n  i n  
e n t e r i c  d i s t u r b a n c e s  m u s t  b e  c a r e f u l l y  a p p r a i s e d .  
I n  d e p e n d i n g  o n  m i c r o s c o p i c  t e c h n i c  f o r  t h e  d i a g n o s i s  o f  p a r a s i t i s m  
i t  m u s t  b e  r e m e m b e r e d  t h a t  r e p e a t e d  e x a m i n a t i o n s  a r e  m u c h  m o r e  
r e l i a b l e  t h a n  i s  a  s i n g l e  e x a m i n a t i o n ,  b e c a u s e  o f  c e r t a i n  v a r i a t i o n s  i n  
t h e  c y c l e  o f  t h e  p a r a s i t e s  a n d  t h e  p h y s i o l o g y  o f  t h e  h o s t .  N e g a t i v e  
r e s u l t s  a r e  s o m e t i m e s  o b t a i n e d  f r o m  f e c a l  e x a m i n a t i o n s  i f  t h e  p a r a ­
s i t e s  a r e  n o t  m a t u r e  e n o u g h  t o  d e p o s i t  o v a .  T h i s  m i g h t  o c c u r  d u r i n g  
t h e  e n c y s t e d  s t a g e  o f  c e r t a i n  p a r a s i t e s ,  s u c h  a s  s t r o n g y l e s  a n d  e o s o ­
p h a g o s t o m e s .  T a p e w o r m  s e g m e n t s  o f t e n  l e a v e  t h e  d i g e s t i v e  t r a c t  w i t h ­
[  6  ]  
out disintegrating, in which case negative microscopic results might be 
obtained unless the segment~ are detected. 
When skin scrapings are to be taken they should be obtained from 
typical lesions and from the deeper layers of the derma. Specimens 
from the epidermis or from superficial scabs are seldom satisfactory 
because they may give negative results even when parasites are 
present. Dipping in mineral oil the knife used for obtaining scrapings 
facilitates the collection of various skin parasites. 
Clean Equipment Essential 
To obtain accurate results in microscopic examinations, clean 
equipment must be used; otherwise parasite eggs may be transferred 
from one sample to another. Inexpensive materials used in handling a 
specimen should be immediately discarded, and all glassware used as 
specimen containers should be thoroly washed in scalding water. 
Modifications in Procedure 
Minor modifications in the procedure here described pictorially for 
collecting, preparing, and examining specimens for parasites, can be 
made without reducing its accuracy, provided the modifications are 
skilfully made. The sugar solution recommended by Sheather in the 
flotation method, for example, has been found satisfactory, yet sub­
stitutes, such as a freshly prepared solution of white corn sirup, are 
quite efficient. Emphasis is placed on simplicity of technic and cleanli­
ness of equipment as the means of insuring accuracy. 
[ 7 ] 
E q u i p m e n t  f o r  M i c r o s c o p i c  E x a m i n a t i o n  
E q u i p m e n t  u s e d  i n  m i c r o s c o p i c  e x a m i n a t i o n  f o r  
p a r a s i t e s  a n d  p a r a s i t e  e g g s  
T h e  e x a m i n a t i o n  o f  f e c a l  s p e c i m e n s  a n d  s k i n  s c r a p i n g s  f o r  m i c r o ­
s c o p i c  p a r a s i t e s  o r  p a r a s i t e  e g g s  r e q u i r e s  t h e  f o l l o w i n g  i n e x p e n s i v e  
e q u i p m e n t :  
1 .  M i c r o s c o p e  
2 .  M i c r o s c o p e  s l i d e s  
3 .  S u g a r  o r  s i r u p  s o l u t i o n  ( g r a n u l a t e d  s u g a r  o r  w h i t e  c o r n  s i r u p )  
4 .  M i c r o s c o p e  c o v e r  g l a s s e s  
5 .  W o o d e n  b l o c k  
6 .  C e n t r i f u g e  t u b e s  
7 .  	 N i c h r o m e  o r  c o p p e r  w i r e  l o o p ,  8  t o  1 1  m m .  ( % 6  t o  % 6  i n c h  
w i r e  i s  s u i t a b l e )  
8 .  W a x  p e n c i l  
9 .  C l e a n  c o n t a i n e r s  f o r  f e c a l  s p e c i m e n s  
1 0 .  W o o d e n  t o n g u e - d e p r e s s o r s  
1 1 .  G a u z e  
1 2 .  C e n t r i f u g e  
[  8  ]  
Collecting Skin Scrapings 
Collecting skin scrapings for microscopic examination 
for parasites 
Skin scrapings must be carefully collected in order to get representa­
tive material. A common error is that of taking scrapings from the 
superficial tissue. When this is done, the examination often shows 
negative results, even tho the parasites may be abundant at deeper levels. 
It is also advisable to select material from two or more typical skin 
lesions rather than from a single area. 
[ 9 ] 
P r e p a r i n g  S k i n  S c r a p i n g s  f o r  E x a m i n a t i o n  
S o d i u m  h y d r o x i d  method~ T o  r e m o v e  m i t e s  f r o m  t i s s u e  e x u d a t e  
a n d  d e b r i s ,  i m m e r s e  s k i n  s c r a p i n g s  i n  a  l O - p e r c e n t  s o l u t i o n  o f  
s o d i u m  h y d r o x i d .  T h i s  f a c i l i t a t e s  t h e  s u s p e n s i o n  o f  t h e  p a r a s i t e  
w h e n  m i x e d  w i t h  s i r u p  o r  s u g a r  s o l u t i o n .  S k i n  s c r a p i n g s  t r e a t e d  
w i t h  s o d i u m  h y d r o x i d  m a y  b e  m i x e d  w i t h  s i r u p  o r  a  c a n e - s u g a r  
s o l u t i o n ,  a s  d e s c r i b e d  f o r  f e c a l  s p e c i m e n s ,  o r  t h e y  m a y  b e  e x a m i n e d  
b y  d i r e c t  s m e a r  m e t h o d .  
S o d i u m  s u l f i d  m e t h o d .  D i s s o l v e  a n y  d e s i r e d  a m o u n t  o f  s o d i u m  
s u l f i d  c r y s t a l s  i n  a s  s m a l l  q u a n t i t y  o f  w a t e r  a s  p o s s i b l e .
5
*  T o  t h i s  
s o l u t i o n  a d d  a n  e q u a l  a m o u n t  o f  9 5 - p e r c e n t  a l c o h o l .  A  c l o u d y  
p r e c i p i t a t e  f o r m s  a t  o n c e .  A d d  d i s t i l l e d  w a t e r  d r o p  b y  d r o p  u n t i l  
t h i s  p r e c i p i t a t e  r e d i s s o l v e s  a n d  r e m a i n s  i n  s o l u t i o n .  T h i s  r e a g e n t  
s h o u l d  b e  k e p t  i n  a  g l a s s - s t o p p e r e d  b o t t l e ,  t h e  n e c k  o f  w h i c h  i s  
c o a t e d  w i t h  p a r a f f i n .  S o a k  t h e  s c r a p i n g s  i n  e t h e r  t o  r e m o v e  t h e  
s u r f a c e  o f  o i l ,  a n d  t h e n  p l a c e  t h e m  o n  a  g l a s s  s l i d e  a n d  c o v e r  w i t h  
a  c o v e r  g l a s s .  R u n  s e v e r a l  d r o p s  o f  t h e  s o d i u m  s u l f i d  r e a g e n t  
b e n e a t h  t h e  c o v e r  g l a s s  a n d  p r e s s  d o w n  o n  t h e  g l a s s  t o  h a s t e n  t h e  
c l e a n i n g  p r o c e s s .  T h e  p r e p a r a t i o n  i s  r e a d y  f o r  e x a m i n a t i o n  i n  
a b o u t  t e n  m i n u t e s .  
P a r a f f i n  o i l  m e t h o d .  T h e  u s e  o f  p a r a f f i n  o r  l i g h t  l u b r i c a t i n g  o i l  
s i m p l i f i e s  g r e a t l y  t h e  e x a m i n a t i o n  o f  s k i n  s c r a p i n g s  f o r  p a r a s i t e s  
o t h e r  t h a n  f u n g i .  P l a c e  a  s m a l l  a m o u n t  o f  o i l  o n  t h e  c e n t e r  o f  a  
m i c r o s c o p e  s l i d e .  D i p  a  s t e r i l i z e d  s c a l p e l  i n  t h i s  o i l  a n d  s c r a p e  t h e  
l e s i o n  a s  i n d i c a t e d  a b o v e .  W i t h  t h i s  t e c h n i c  t h e  s k i n  s c r a p i n g s  
a d h e r e  f o r  t h e  m o s t  p a r t  t o  t h e  s c a l p e l .  T r a n s f e r  t h e  s c r a p i n g s  t o  
t h e  s l i d e  b y  c l e a n i n g  t h e  s c a l p e l  i n  t h e  o i l  d r o p ,  p l a c e  a  c o v e r  
g l a s s  i n  p o s i t i o n ,  a n d  t h e  s p e c i m e n  i s  r e a d y  f o r  e x a m i n a t i o n .  
* S u p e r i o r  f i g u r e s  w i t h  a s t e r i s k  r e f e r  t o  l i t e r a t u r e  c i t a t i o n s  o n  p a g e  1 1 9 .  
[  1 0  ]  
Collecting Fecal Specimen 
In collecting a fecal specimen for microscopic examination use 
a clean container such as a fiber box 
Freshly expelled fecal material should be obtained for microscopic 
examination, in order to avoid contamination with parasites or eggs 
from other sources. Use a clean container, and collect the specimen in 
such a way as to avoid portions that have come in contact with the 
ground. From the rectum of small animal, feces may be taken by means 
of a swab, a blunt curette, or by an enema. This method, when properly 
used, has the advantage of reducing contamination to the minimum. 
[ 11 ] 
P r e p a r i n g  F e c a l  S p e c i m e n  
R e m o v e  a  s m a l l  a m o u n t  o f  f e c a l  m a t e r i a l  o n  a  c l e a n  w o o d e n  o r  f i b e r  
t o n g u e - d e p r e s s o r  a n d  p l a c e  i n  a  c l e a n  b e a k e r  o r  o t h e r  v e s s e l  
c o n t a i n i n g  t a p  w a t e r  
O n e - h a l f  t o  o n e  t a b l e s p o o n  o f  f r e s h l y  c o l l e c t e d  f e c a l  m a t e r i a l  s h o u l d  
b e  r e m o v e d  f r o m  t h e  c o n t a i n e r  b y  m e a n s  o f  a  c l e a n  t o n g u e - d e p r e s s o r  
a n d  p l a c e d  i n  a n  u n c o n t a m i n a t e d  c o n t a i n e r ,  s u c h  a s  a  g l a z e d  t e a c u p ,  
b e a k e r ,  g l a s s  o r  s h e l l  v i a l .  T h e  a m o u n t  o f  w a t e r  u s e d  d e p e n d s  u p o n  t h e  
c o n s i s t e n c y  o f  t h e  f e c a l  s p e c i m e n .  
T h o r o l y  m i x  f e c a l  s p e c i m e n  i n  t a p  w a t e r  b y  g e n t l e  
s t i r r i n g  w i t h  a  w o o d e n  t o n g u e - d e p r e s s o r  
C o n t i n u e  g e n t l e  a g i t a t i o n  u n t i l  a l l  l u m p s  a r e  t h o r o l y  b r o k e n  u p  i n t o  
a  h o m o g e n e o u s  s u s p e n s i o n .  B e  c a r e f u l  n o t  t o  c o n t a m i n a t e  t h e  t a b l e  b y  
s p i l l i n g  a n y  o f  t h e  m i x t u r e .  
[  1 2  ]  
Preparing Fecal Specimen 
Remove coarse particles by straining fecal suspension 
thru clean new gauze 
Place 2 to 4 layers of gauze, depending on size of mesh, over the 
mouth of a centrifuge tube and push it down into the tube so as to make 
a pocket I to 2 inches deep. Fill the centrifuge tube about half full. 
Burn wooden tongue-depressor and gauze after using them in preparing 
the specimen. 
[ 13 ] 
P r e p a r i n g  S u g a r  S o l u t i o n  
T h e  c o n c e n t r a t e d  s u g a r  s o l u t i o n  u s e d  b y  S h e a t h e r
1 3  
i n  h i s  f l o t a t i o n  •  1 ' *  
m e t h o d  i s  p r e p a r e d  b y  a d d i n g  5 0 0  g r a m s  ( a p p r o x i m a t e l y  1  p o u n d )  o f  
g r a n u l a t e d  s u g a r  t o  3 6 0  c c .  ( a b o u t  1 2  o u n c e s )  o f  w a t e r .  A f t e r  t h e  s u g a r  
a n d  w a t e r  a r e  t h o r o l y  m i x e d ,  p l a c e  t h e  c o n t a i n e r  i n  a  d o u b l e  b o i l e r  o r  
w a t e r  b a t h  a n d  h e a t  s l o w l y  u n t i l  t h e  s u g a r  i s  d i s s o l v e d .  D o  n o t  h e a t  t o  
t h e  p o i n t  w h e r e  t h e  w a t e r  e v a p o r a t e s ,  a s  t h e  s u g a r  m a y  c r y s t a l l i z e  o u t  
I n g r e d i e n t s  i n  S h e a t h e r ' s  s t o c k  s u g a r  s o l u t i o n  
w h e n  c o o l .  T u r n  o f f  t h e  h e a t  a n d  a l l o w  t h e  s u g a r  s o l u t i o n  t o  c o o l  b e f o r e  
r e m o v i n g  i t  f r o m  t h e  d o u b l e  b o i l e r .  A d d  6 . 5  c c .  ( 1  p e r c e n t )  o f  m e l t e d  
p h e n o l  c r y s t a l s  t o  t h e  s o l u t i o n  a n d  m i x  t h o r o l y .  
A  w h i t e  c o r n - s i r u p  s o l u t i o n  m a y  b e  u s e d  a s  a  s u b s t i t u t e  f o r  t h e  a b o v e  
s u g a r  s o l u t i o n .  C o r n  s i r u p  i s  a v a i l a b l e  a t  p r a c t i c a l l y  a l l  g r o c e r y  s t o r e s  
i n  I V 2 - p o u n d  c o n t a i n e r s .  A  s u i t a b l e  s t o c k  s i r u p  s o l u t i o n  i s  p r e p a r e d  b y  
m i x i n g  2 0  p a r t s  o f  h o t  w a t e r  a n d  8 0  p a r t s  o f  s i r u p .  A s  a  p r e s e r v a t i v e ,  
a d d  1 0  c c .  ( 1  p e r c e n t )  m e l t e d  p h e n o l  c r y s t a l s  t o  1  l i t e r  o f  t h e  s t o c k  s i r u p  
s o l u t i o n  a n d  t h o r o l y  m i x  b y  s h a k i n g .  C o r n - s i r u p  s o l u t i o n  a p p a r e n t l y  
d o e s  n o t  p o s s e s s  t h e  k e e p i n g  q u a l i t i e s  o f  S h e a t h e r ' s  g r a n u l a t e d  s u g a r  
s o l u t i o n .  F o r  t h i s  r e a s o n  i t  s h o u l d  b e  f r e s h l y  p r e p a r e d  t o  g i v e  t h e  
b e s t  r e s u l t s .  
[  1 4  ]  
Mixing Sugar Solution and Fecal Suspension 
Add sugar or sirup solution to fecal suspension 
Add an equal amount of sugar solution or sirup to the fecal specimen 
to double the volume and if possible fill the tube to ;4 inch from the 
top. The addition of concentrated sugar or sirup solution increases the 
specific gravity of the diluent and causes parasite eggs that are present 
to rise to the surface of the fecal suspension. 
Thoroly mix fecal suspension and sugar or sirup solution 
Place a small piece of paper over the mouth of the tube and hold 
it in place with the thumb. Then invert and gently shake the t ube 
until the fecal material is thoroly distributed thru the sugar or sirup 
solution. The soiled paper should be carefully discarded. 
[ 15 ] 
C e n t r i f u g i n g  t h e  F e c a l  M i x t u r e  
C e n t r i f u g e  t h e  m i x t u r e  o f  f e c a l  m a t e r i a l  a n d  s u g a r  
o r  s i r u p  s o l u t i o n  
T h e  c e n t r i f u g e  1 l } a y  b e  a n  e l e c t r i c  o r  a  h a n d - o p e r a t e d  m a c h i n e .  I n  
e i t h e r  c a s e  i t  s h o u l d  b e  b a l a n c e d  w h i l e  i n  o p e r a t i o n  t o  o b t a i n  t h e  b e s t  
r e s u l t s .  A  s p e e d  o f  1 2 0 0  t o  1 5 0 0  r e v o l u t i o n s  p e r  m i n u t e  f o r  3  t o  5  m i n u t e s  
i s  s u f f i c i e n t .  I f  a  c e n t r i f u g e  i s  n o t  a v a i l a b l e ,  s p e c i m e n s  m a y  b e  c e n t r i ­
f u g e d  i n  a  B a b c o c k  c r e a m  t e s t e r .  I f  n e i t h e r  c e n t r i f u g e  n o r  c r e a m  
t e s t e r  i s  a v a i l a b l e ,  t h e  p r o p e r l y  p r e p a r e d  m i x t u r e  o f  f e c a l  m a t e r i a l  a n d  
s i r u p  o r  s u g a r  s o l u t i o n  m a y  b e  a l l o w e d  t o  s t a n d  i n  t h e  c e n t r i f u g e  t u b e  
o r  t e s t  t u b e  u n d i s t u r b e d  f o r  2 4  h o u r s  a t  i c e - b o x  t e m p e r a t u r e .  D u r i n g  
t h i s  t i m e  p a r a s i t e s  o r  p a r a s i t e  e g g s ,  i f  p r e s e n t ,  w i l l  r i s e  t o  t h e  s u r f a c e .  
I f  t h e  s p e c i m e n  i s  n o t  p l a c e d  i n  a  c o o l  p l a c e ,  t h e  i n t e r n a l  s t r u c t u r e  o f  
m a n y  o f  t h e  p a r a s i t e  e g g s  m a y  c h a n g e ,  a n d  c o n f u s i o n  m a y  r e s u l t  w h e n  a n  
a t t e m p t  i s  m a d e  t o  i d e n t i f y  t h e m .  
r  1 6  I  
Transferring Specimen to Slide 
Flame the wire loop before and after using 
A nichrome or copper wire 1 to 2 mm. (1/16" to 1/32") in diameter 
with a loop 8 to 11 mm. (5/16" to 7/16") across is most suitable for trans­
ferring the centrifuged material to the slide. Heat the wire until red, 
before and after using, to destroy parasites or parasite eggs. 
With sterile wire loop transfer surface material from 
centrifugalized fecal suspension to slide 
After flaming the wire loop, allow it to cool; then carefully touch 
surface of centrifugalized material. A thin film the size of the loop will 
adhere to it. A solid glass rod 6 mm. 04") in diameter and 100 to 150 
mm. (4" to 6") long, with flattened head, is also satisfactory.3, 4 , If the12* 
specimen is mixed carefully, and allowed to stand undisturbed fo r at least 
24 hours in a cool place, the same technic is applicable. Another method 
is to touch a cover glass to surface of suspension and place on slide. 
[ 17 ] 
T r a n s f e r r i n g  S p e c i m e n  t o  S l i d e  
D e p o s i t  t h e  f i l m  a d h e r i n g  t o  t h e  s t e r i l i z e d  
w i r e  l o o p  o n  a  c l e a n  s l i d e  
T o u c h  l o o p  o r  r o d  l i g h t l y  t o  c e n t e r  o f  s l i d e  t o  d e p o s i t  t h e  a d h e r e n t  
f i l m  o f  m a t e r i a l .  F l a m e  t h e  w i r e  u n t i l  r e d  t o  d e s t r o y  p a r a s i t e s  o r  e g g s  
a d h e r i n g  t o  t h e  l o o p .  T h i s  p r o c e d u r e  p r e v e n t s  c o n t a m i n a t i n g  o t h e r  
s p e c i m e n s  w i t h  t h e  w i r e  l o o p .  
C o v e r  t h e  f i l m  o n  t h e  s l i d e  w i t h  a  c l e a n  c o v e r  g l a s s  
U s e  f o r c e p s  t o  h a n d l e  t h e  c o v e r  g l a s s .  P l a c e  e d g e  o f  g l a s s  i n  c o n ­
t a c t  w i t h  s p e c i m e n  o n  s l i d e ,  a n d  l o w e r  s l o w l y  f r o m  o n e  e d g e  t o  e x c l u d e  a i r  
b u b b l e s .  F l a m e  t h e  f o r c e p s  b e f o r e  a n d  a f t e r  u s i n g ,  i n  o r d e r  t o  d e s t r o y  
c o n t a m i n a t i o n .  
[  1 8  ]  
Transferring Specimen to Slide 
Use of cover glass on tube 
A clean cover glass can be placed on top of the completely filled tube 
before centrifuging and later removed with forceps and placed on slide 
for examination. Unless the centrifuge tube is filled to the lip to hold the 
cover glass intact, this method is not satisfactory. 
[ 19 ] 
O t h e r  M e t h o d s  o f  P r e p a r i n g  F e c a l  S p e c i m e n s  
T h e  s u g a r  o r  s i r u p  f l o t a t i o n  m e t h o d  h a s  p r o v e d  s a t i s f a c t o r y ;  b u t  
m e t h o d s  o f  d i f f e r e n t  p a r a s i t o l o g i s t s  a r e  r e c o m m e n d e d  a n d  d e s c r i b e d  
h e r e  s o  t h a t  t h e  d i a g n o s t i c i a n  m a y  h a v e  s o m e  c h o i c e .  S i m p l e  a n d  
a c c u r a t e  p r o c e d u r e  i s  e s s e n t i a l  f o r  r o u t i n e  e x a m i n a t i o n .  S p e c i a l  c a s e s  
m a y  w a r r a n t  u s i n g  t w o  o r  m o r e  m e t h o d s  i n  e s t a b l i s h i n g  a  d i a g n o s i s .  
S m e a r  m e t h o d .  T h e  o l d e s t  a n d  s i m p l e s t  m e t h o d  o f  m i c r o s c o p i c  
e x a m i n a t i o n  o f  f e c a l  s p e c i m e n s  i s  t h e  s m e a r  m e t h o d .  A  s m a l l  q u a n t i t y  
o f  f e c e s  i s  s m e a r e d  o n  a  g l a s s  s l i d e  i n  a  d r o p  o f  w a t e r  o r  s a l t  s o l u t i o n ,  
c o v e r e d  w i t h  a  c o v e r  g l a s s ,  a n d  e x a m i n e d  m i c r o s c o p i c a l l y .  
T h i s  m e t h o d  i s  w i d e l y  e m p l o y e d  b y  p a r a s i t o l o g i s t s ,  p h y s i c i a n s ,  a n d  
v e t e r i n a r i a n s  a n d  i s  u s u a l l y  q u i t e  s a t i s f a c t o r y  i n  h e a v i l y  i n f e s t e d  h o s t s .  
F i n d i n g s  o b t a i n e d  w i t h  i t  a r e  n o t ,  h o w e v e r ,  s o  r e l i a b l e  a s  t h o s e  
o b t a i n e d  b y  t h e  f l o t a t i o n  m e t h o d ,  i n  w h i c h  t h e  c o n c e n t r a t i o n  g r e a t l y  
r e d u c e s  t h e  p r o b a b i l i t y  t h a t  o v a  o r  p a r a s i t e s  w i l l  b e  o v e r l o o k e d .  
S c r e e n  a n d  s e d i m e n t a t i o n  m e t h o d s .  T h e  s c r e e n  m e t h o d ,  
d e s c r i b e d  b y  H a l l , 9 *  i s  s u m m a r i z e d  a s  f o l l o w s :  
" B r i e f l y ,  t h e  m e t h o d  c o n s i s t s  i n  b r e a k i n g  u p  t h e  f e c e s  v e r y  t h o r o l y  b y  
s h a k i n g  i n  w a t e r ,  a d d i n g  a  q u a n t i t y  o f  s m a l l  s h o t  i f  n e c e s s a r y  o r  d e s i r a b l e ;  
s i e v i n g  t h r u  a  s e t  o f  b r a s s  s i e v e s  a n d  t h e n  t h r u  a  s i l k  b o l t i n g - c l o t h  s i e v e  o r  
a  s i e v e  m a d e  w i t h  a  j e w e l e r ' s  f i n e - m e s h e d  b r a s s  s c r e e n ,  e x a m i n i n g  t h e  
m a t e r i a l  l e f t  o n  t h e  s i e v e  f o r  p a r a s i t e s ;  s e d i m e n t i n g  ( a n d  w a s h i n g ) ;  
c e n t r i f u g i n g  ( a n d  w a s h i n g ) - o n e  t u b e  b e i n g  f i l l e d  w i t h  c a l c i u m  c h l o r i d  
s o l u t i o n  o f  1 . 2 5 0  s p e c i f i c  g r a v i t y ,  c e n t r i f u g e d ,  a n d  i f  d e s i r e d  t h e  t o p  c u b i c  
c e n t i m e t e r  r e m o v e d  w i t h  a  p i p e t t e ,  s h a k e n  u p  i n  a  t u b e  w i t h  1 4  c c .  o f  w a t e r  
a n d  c e n t r i f u g a l i z e d - a n d  t h e n  m a k i n g  a  m i c r o s c o p i c  e x a m i n a t i o n  o f  a  
d r o p  o f  s e d i m e n t  f r o m  t h e  b o t t o m  o f  t h e  t u b e  c e n t r i f u g e d  w i t h  w a t e r ,  a n d  
o n e  f r o m  t h e  t o p  w h e n  t h e  c a l c i u m  c h l o r i d  s o l u t i o n  a l o n e  w a s  u s e d  o r  
f r o m  t h e  b o t t o m  i n  c a s e  w a t e r  w a s  a d d e d  t o  t h e  t o p  c u b i c  c e n t i m e t e r .  T h e  
m a t e r i a l  i s  w a s h e d  a t  e i t h e r  o r  b o t h  o f  t h e  p o i n t s  i n d i c a t e d . "  
S a l t  f l o t a t i o n  m e t h o d .  T h e  s a l t  f l o t a t i o n  m e t h o d  o f  L a n e
1 0  
*  i s  
d e s c r i b e d  a s  f o l l o w s :  
" ( 1 )  M e a s u r e  1  c c .  o f  f e c e s .  ( 2 )  P l a c e  i t  i n  t h e  s p e c i a l  c e n t r i f u g e  t u b e .  
( 3 )  F i l l  t h e  t u b e  w i t h  w a t e r  t o  w i t h i n  a n  i n c h  o f  t h e  t o p .  ( 4 )  P e r f o r a t e  
t h e  f e c e s .  ( 5 )  C o r k  a n d  s h a k e  t o  o b t a i n  c o m p l e t e  p r i m a r y  d i s i n t e g r a t i o n .  
( 6 )  C e n t r i f u g e  a d e q u a t e l y .  ( 7 )  P o u r  o f f  t h e  s u p e r n a t a n t  f l u i d .  ( S )  N e a r l y  
f i l l  t h e  t u b e  w i t h  a  t h r e e - q u a r t e r s - s a t u r a t e d  s o l u t i o n  o f  c o m m o n  s a l t .  
( 9 )  O b t a i n  s e c o n d a r y  d i s i n t e g r a t i o n  o f  t h e  c e n t r i f u g a l  p r e c i p i t a t e .  ( 1 0 )  R e ­
p l a c e  t h e  t u b e  i n  t h e  4 - h o r n e d  b u c k e t .  ( 1 1 )  A d d  t h r e e - q u a r t e r s - s a t u r a t e d  s a l t  
s o l u t i o n  t i l l  f u l l .  ( 1 2 )  L a y  a  c o v e r  g l a s s  u p o n  i t s  m o u t h .  ( 1 3 )  B e  s a t i s f i e d  
t h a t  c o v e r  a n d  t u b e  a r e  i n  c l o s e  c o n t a c t .  ( 1 4 )  A g a i n  c e n t r i f u g e  a d e q u a t e l y .  
( 1 5 )  P i c k  o f f  t h e  c o v e r  f a i r l y  s h a r p l y .  ( 1 6 )  P r e p a r e  i t  a s  a  h a n g i n g  d r o p .  
( 1 7 )  H e r d .  ( l S )  E x a m i n e . "  
D e c i n o r m a l  s o d i u m  h y d r o x i d  c e n t r i f u g a l  f l o t a t i o n  m e t h o d .  T h e  
S t o l l
1 5
*  m e t h o d  o f  c o u n t i n g  n e m a t o d e  o v a  i n  s h e e p  d u n g  b y  t h e  m e t h o d  
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used on human stools for diagnosing hookworm infestation in man is 
summarized as follows: 
. A weighed amount of feces is comminuted in a known amount 
of diluent in a flask, in which mixture the parasite eggs become detached 
from the fecal debris. This mixture, after thoro shaking, is promptly 
sampled with a pipette with which is withdrawn a known small amount 
for transfer to a slide, where the ova are counted. The number of ova 
present per gram of feces is then determined by multiplying an average 
slide count by a factor, which is merely the proportion of the original feces 
actually present on the slide. 
"The steps in the method are as follows: 
"1. Collect an uncontaminated fecal specimen from the sheep. 
"2. Weigh into a 300 cc. Erlenmeyer flask (which has been etched at 
the 300 cc. level) 10 grams of the pellets, add decinormal sodium hydroxid 
to barely cover them, and set aside for a few hours or overnight to 
soften (in warm weather use the refrigerator). 
"3. After the pellets are well softened, mash them in the flask with a 
glass rod which has been flattened at the end. When they are visibly well 
crushed, add sufficiently more hydroxid to make 300 cc., put in several 
solid glass beads, rubber-stopper the flask, give it a preliminary shaking and 
again set aside for a few hours or overnight. 
"4. Following thoro shaking, both to complete the freeing of the ova 
from the fecal debris, and to secure a suspension in which the eggs are 
well distributed, immediately withdraw into a calibrated pipette 150 c.mm. 
(0.15 cc.) of the mixture and transfer to a 10 x 3 inch slide. 
"5. Cover the drop with a cover slip of appropriate size, and count the 
ova in the entire preparation with a microscope possessing a mechanical 
stage. 
"6. Sufficient drops are counted in succession from the flask until the 
average count deviates less than 5 percent from the average secured 
previous to the last counted drop. This accepted average count multiplied 
by 200 represents the number of eggs per gram of the feces originally 
tubed." 
Stoll and Hausheer16* also used a dilution and direct centrifugal 
flotation technic. A definite amount of the stool is weighed and so 
mixed that 1 gram of feces is contained in 15 cc. of the diluent, 
decinormal sodium hydroxid. After adding the diluent, beads are 
introduced to assist in comminution, the tube is rubber-stoppered and 
shaken thoroly to insure the release of the ova from the fecal con­
stituents and to obtain a homogeneous suspension of the eggs. By 
means of an accurately calibrated pipette 0.15 cc. of mixture is 
immediately transferred to a slide and the ova counted. The number 
of ova on the slide represents theoretically 7iooth the number per 
gram of the original feces. 
Other methods. Other methods include Bass'sl,2* salt solution 
and calcium chlorid centrifuge methods; Garrison's6, 7, 8* direct smear 
and calcium chlorid sedimentation methods; Wellman's18* sodium 
[ 21 ] 
a c e t a t e  c e n t r i f u g e  m e t h o d ;  P e p p e r ' s l 1 *  a d h e s i o n  m e t h o d ;  a n d  T e l e ­
m a n n ' s 1 7 *  e t h e r  h y d r o c h l o r i c  a c i d  m e t h o d .  S e e  r e f e r e n c e s  c i t e d  f o r  a  
m o r e  d e t a i l e d  a c c o u n t  o f  e a c h .  
S e l e c t i n g  a  M i c r o s c o p e  
F o r  t h e  p u r p o s e  o f  d i a g n o s i n g  t h e  p a r a s i t i c  d i s e a s e s  o u t l i n e d  i n  
t h i s  c i r c u l a r  a  c o m p o u n d  m i c r o s c o p e  w i t h  t w o  l e n s e s  m a g n i f y i n g  
a p p r o x i m a t e l y  1 0 0  a n d  4 0 0  d i a m e t e r s  i s  s u f f i c i e n t .  S u c h  a n  i n e x p e n s i v e  
i n s t r u m e n t  i s  i l l u s t r a t e d  o n  p a g e  2 3 .  T h e  m i c r o s c o p e  p i c t u r e d  o n  p a g e  
2 4  g i v e s  s i m i l a r  m a g n i f i c a t i o n ,  b u t  d o e s  n o t  h a v e  a  r e v o l v i n g  n o s e p i e c e .  
C o n s e q u e n t l y  t h e  o b j e c t i v e  m u s t  b e  r e p l a c e d  w h e n  a  d i f f e r e n t  m a g n i ­
f i c a t i o n  i s  r e q u i r e d .  T h e  m i c r o s c o p e s  o n  p a g e s  2 3  a n d  2 4  a r e  s t a n d a r d  
A m e r i c a n - m a d e  p r o d u c t s  a n d  a t  p r e s e n t  t h e i r  p a r t s  a r e  i n t e r c h a n g e ­
a b l e  w i t h  t h o s e  o n  s t a n d a r d  m i c r o s c o p e s .  S u c h  m i c r o s c o p e s  a r e  a v a i l ­
a b l e  a t  p r i c e s  r a n g i n g  f r o m  $ 2 5  t o  $ 7 0 .  M a n y  r e l i a b l e  m a n u f a c t u r e r s  
r e c o n d i t i o n  s t a n d a r d  m i c r o s c o p e s  a n d  p l a c e  t h e m  o n  t h e  m a r k e t  t h r u  
v a r i o u s  a g e n c i e s .  S u c h  m i c r o s c o p e s  s e r v e  t h e  p u r p o s e ,  p r o v i d e d  t h e i r  
m e c h a n i c a l  a n d  o p t i c a l  e f f i c i e n c y  i s  n o t  i m p a i r e d .  T h e  e y e p i e c e s  a n d  
o b j e c t i v e s  o n  s u c h  r e c o n d i t i o n e d  m i c r o s c o p e s  c a n  b e  i n t e r c h a n g e d  w i t h  
t h o s e  o f  a n y  s t a n d a r d  m i c r o s c o p e .  E q u i p m e n t  s u c h  a s  a d d i t i o n a l  
o b j e c t i v e s  m a y  t h e r e f o r e  b e  a d d e d  a n y  t i m e .  I f  a  m e c h a n i c a l  s t a g e  i s  
d e s i r e d  i t  c a n  b e  p u r c h a s e d  a s  a  s e p a r a t e  i t e m .  A l t h o  a  m e c h a n i c a l  
s t a g e  i s  n o t  e s s e n t i a l ,  i t  g r e a t l y  f a c i l i t a t e s  t h e  e a s e  w i t h  w h i c h  t h e  
t e c h n i c  o f  e x a m i n a t i o n  i s  c a r r i e d  o u t .  
S m a l l ,  i n e x p e n s i v e  m i c r o s c o p e s  a s  s h o w n  o n  p a g e  2 5 ,  w i t h  l e n s e s  
t h a t  p r o v i d e  t h e  n e c e s s a r y  m a g n i f i c a t i o n ,  c a n  b e  p u r c h a s e d  f o r  $ 1 8 . 5 0  t o  
$ 2 9 .  W h i l e  t h e  s m a l l e r  m i c r o s c o p e  m a y  g i v e  a m p l e  m a g n i f i c a t i o n  f o r  
t h e  d e t e c t i o n  o f  p a r a s i t e  e g g s ,  i t s  u s e  r e q u i r e s  g r e a t e r  s k i l l  t h a n  a  
s t a n d a r d  i n s t r u m e n t ,  a n d  i t  i s  p o o r  e c o n o m y  t o  s e l e c t  a  m i c r o s c o p e  t h a t  
i s  n o t  r e a d i l y  a d a p t a b l e  t o  v a r i o u s  c o n d i t i o n s  a n d  c i r c u m s t a n c e s .  T h e  
r e s u l t s  o b t a i n a b l e  w i t h  t h e  d i f f e r e n t  m i c r o s c o p e s  w i l l ,  h o w e v e r ,  b e  
f o u n d  t o  d e p e n d  l a r g e l y  o n  t h e  s k i l l  o f  t h e  o p e r a t o r .  S e v e r a l  v e t e r i n a r y  
p r a c t i t i o n e r s  h a v e  f o u n d  t h e  s m a l l  m i c r o s c o p e s  q u i t e  s a t i s f a c t o r y .  
M a g n i f i c a t i o n .  D i f f e r e n t  o b j e c t i v e s  a n d  e y e p i e c e s  i n  s t a n d a r d  
m i c r o s c o p e s  g i v e  t h e  f o l l o w i n g  m a g n i f i c a t i o n s :  
E  y e p i e c e s  
5  x  7 . 5  x  1 0  x  
O b j e c t i v e s  M  a g n i f i c a t i o n  
4 x  3 2  m m .  
2 0  3 0  4 0  
l O x  1 6  m m .  
5 0  7 5  1 0 0  
2 1  x  8  m m .  
1 0 5  1 5 7 . 5  2 1 0  
4 3 x  4  m m .  
2 1 5  3 2 2  4 3 0  
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Selecting a Microscope 
Reconditioned standard medical microscope 
Reconditioned standard medical microscopes of good quality have 
proved satisfactory for parasite diagnosis. The eyepieces and objectives 
on this type of microscope can be interchanged with any standard micro­
scope. Equipment such as additional objectives may therefore be added 
any time. 
A. Eyepiece K. Slide 
B. Rack L. Stage 
C. Body tube M. Condenser 
D. Coarse adjustment N. Substage 
E. Fine adjustment O. Substage pinion head 
F. Revolving nosepiece P. Inclination joint 
G. OJjective, high-power Q. Pillar 
H. Objective, low-power R. Mirror 
1. Arm S. Mirror support 
J. Spring clip T. Base 
[ 23 ] 
S e l e c t i n g  a  M i c r o s c o p e  
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F i e l d  m i c r o s c o p e  
T h i s  i n e x p e n s i v e  m i c r o s c o p e  ( w i t h  m a g n i f i c a t i o n  a p p r o x i m a t i n g  4 0 0  
d i a m e t e r s )  p o s s e s s e s  s o m e  o f  t h e  o p t i c a l  q u a l i t i e s  o f  m o r e  e x p e n s i v e  
m i c r o s c o p e s .  I t  d o e s  n o t  h a v e  a  r e v o l v i n g  n o s e p i e c e ,  b u t  s t a n d a r d  o b j e c t i v e s  
c a n  b e  s c r e w e d  i n t o  p l a c e  a n d  r e m o v e d  a t  w i l l .  
A .  E y e p i e c e  G .  S p r i n g  c l i p  
B .  R a c k  H .  S l i d e  
C .  B o d y  t u b e  1 .  S t a g e  
D .  C o a r s e  a d j u s t m e n t  ] .  M i r r o r  
E .  A r m  K .  M i r r o r  s u p p o r t  
F .  O b j e c t i v e  
L .  B a s e  
D e t a i l e d  i n s t r u c t i o n s  f o r  t h e  u s e  o f  t h i s  m i c r o s c o p e  a r e  s u p p l i e d  b y  
t h e  m a n u f a c t u r e r .  
[  2 4  ]  
Selecting a Microscope 






The miniature microscope with magnifications of x 200 and x 350 
possesses optical qualities of value in parasite diagnosis . Detailed instruc­
tions for its use are supplied by the manufacturer. The magnifications ob­
tainable with single objective are indicated on the body tube. In the illustra­
tion the double obj ective is attached. Magnifications for single (low­
power) and double (high-power) objectives are shown separately on 
the body tube. 
A. Eyepiece 1. Spring clip 
B. x 150 J. Stage 
C. Slide tube K. Low-power objective 
D. x 200 L. High-power objective 
E. Body tube M. Slide 
F. Casing N. Mirror 
G. Coarse adjustment O. Mirror support 
H. Arm P. Base 
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H o w  t o  U s e  a  M i c r o s c o p e  
I n  t h e  u s e  o f  t h e  m i c r o s c o p e  i t  i s  i m p o r t a n t  t o  b e c o m e  a c q u a i n t e d  
w i t h  t h e  p r i n c i p a l  p a r t s  ( s e e  p a g e s  2 3  t o  2 5 ) .  
T h e  e s s e n t i a l  p a r t s  a r e  t h e  l e n s e s  i n  t h e  e y e p i e c e  o r  o c u l a r  l o c a t e d  
a t  t h e  t o p  o f  t h e  b o d y  t u b e ,  t o g e t h e r  w i t h  t h e  l e n s  i n  t h e  o b j e c t i v e  
a t  t h e  l o w e r  e n d  o f  t h e  b o d y  t u b e .  O c u l a r s  t h a t  m a g n i f y  t e n  t i m e s  
a r e  u s u a l l y  d e s i g n a t e d  a s  x  1 0  o c u l a r s .  T w o  o b j e c t i v e s  a r e  r e q u i r e d  
i n  p a r a s i t e  d i a g n o s i s ;  n a m e l y ,  a  1 6 - m m .  (  7 1 - i n c h )  o r  l o w - p o w e r ,  w h i c h  
g i v e s  a  m a g n i f i c a t i o n  o f  1 0 ,  a n d  a  4 - m m .  ( V 6 - i n c h )  o r  h i g h - p o w e r ,  
w h i c h  p r o v i d e s  a  m a g n i f i c a t i o n  o f  4 3 .  T h e  d e s i g n a t i o n  o f  t h e  o b j e c t i v e ,  
i . e . ,  1 6  m m .  ( 7 1  i n c h )  o r  4  m m .  ( V 6  i n c h )  i n d i c a t e s  t h e  e q u i v a l e n t  
f o c a l  d i s t a n c e ,  b u t  d o e s  n o t  r e p r e s e n t  t h e  a c t u a l  w o r k i n g  d i s t a n c e  o f  
t h e  o b j e c t i v e ,  w h i c h  m a y  b e  2 . 5  m m .  o r  l e s s .  
I n  f o c u s i n g  t h e  m i c r o s c o p e  t h e  f r o n t  l e n s  i n  t h e  o b j  e c t i v e  m u s t  n o t  
b e  a l l o w e d  t o  t o u c h  t h e  c o v e r  g l a s s  o n  t h e  s l i d e .  L o w e r  t h e  o b j e c t i v e  
u n t i l  i t  a l m o s t  t o u c h e s  t h e  c o v e r s l i p  o r  p r e p a r a t i o n ;  t h e n ,  l o o k i n g  i n t o  
t h e  o c u l a r ,  f o c u s  t h e  i n s t r u m e n t  u p  b y  m e a n s  o f  t h e  c o a r s e  a d j u s t m e n t  
u n t i l  t h e  i m a g e  i s  l o c a t e d .  A f t e r  t h a t ,  t h e  f i n e  a d j u s t m e n t  c a n  b e  u s e d .  
N  e v e r  f o c u s  d o w n ,  a s  t h e  l e n s  a n d  t h e  s l i d e  m a y  b o t h  b e  b r o k e n .  
S l i d e  s p e c i m e n s  s h o u l d  f i r s t  b e  e x a m i n e d  w i t h  t h e  a i d  o f  l o w - p o w e r  
( 1 6 - m m . )  o b j e c t i v e .  
O b t a i n i n g  C o r r e c t  I l l u m i n a t i o n  
S p e c i m e n s  e x a m i n e d  m i c r o s c o p i c a l l y  a r e  u s u a l l y  v i e w e d  t h r u  t r a n s ­
m i t t e d  l i g h t .  T h e  f i l m  e x a m i n e d  f o r  p a r a s i t e s  o r  p a r a s i t e  e g g s  m u s t ,  
t h e r e f o r e ,  b e  s o  t r a n s p a r e n t  t h a t  t h e  l i g h t  f r o m  t h e  m i r r o r  b e l o w  c a n  
p a s s  t h r u  i t .  I n  e x a m i n i n g  f e c a l  s p e c i m e n s  o r  s k i n  s c r a p i n g s  f o r  t h e  
d e t e c t i o n  o f  p a r a s i t e s  o r  p a r a s i t e  e g g s ,  t h e  p r o c e s s  o f  f i l t e r i n g  o u t  t h e  
c o a r s e r  m a t e r i a l s  a s  w e l l  a s  t h e  a d d i t i o n  o f  s i r u p  o r  s u g a r  s o l u t i o n  
s u f f i c e s  t o  d i l u t e  a n d  c l e a r  t h e  s p e c i m e n .  
T h e  m i c r o s c o p e  s h o u l d  b e  p l a c e d  o n  a  t a b l e  b e f o r e  a  w i n d o w  b u t  
n o t  i n  d i r e c t  s u n l i g h t .  T h e  b e s t  n a t u r a l  l i g h t  i s  o b t a i n e d  f r o m  t h e  
n o r t h .  T h e  m i r r o r  ( p l a n e  o r  c o n c a v e )  u s e d  d e p e n d s  o n  t h e  p o s i t i o n  
a n d  i n t e n s i t y  o f  t h e  l i g h t .  T h e  p l a n e  m i r r o r  i s  u s e d  w i t h  l o w - p o w e r  
o b j e c t i v e s .  T h e  c o n c a v e  m i r r o r ,  w h i c h  g i v e s  m o r e  i n t e n s e  i l l u m i n a t i o n ,  
i s  u s e d  w i t h  t h e  m e d i u m - a n d  h i g h - p o w e r  o b j e c t i v e s .  I f  i t  i s  n e c e s s a r y  
t o  d e p e n d  u p o n  a r t i f i c i a l  l i g h t ,  a  g l a z e d ,  b l u e ,  o r  f r o s t e d  e l e c t r i c  b u l b  
o r  a  m i c r o s c o p e  l a m p  i s  s a t i s f a c t o r y .  I f  e l e c t r i c  l i g h t  i s  n o t  a v a i l a b l e ,  
l a m p  l i g h t  c a n  b e  u s e d .  I f  a  s u b s t a g e  c o n d e n s e r  i s  p r e s e n t ,  t h e  i n t e n s i t y  
[  2 6  ]  
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of illumination can be further regulated to advantage by adjusting the 
diaphragm to accommodate the proper light. 
Before examining a specimen, the lenses in the ocular and in the 
objective should be carefully cleaned with lens paper. The lenses in 
the objective and eyepiece should not be touched with the fingers. 
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The arrows suggest a systematic method of examining 
the field for parasites or parasite eggs 
In examining a preparation fo r the presence of parasites or parasite 
eggs, move the slide back and forth in a systematic manner over the stage 
of the microscope, as shown by illustration, so as to bring every par t of 
the preparation within the field during the examination. A mechanical 
stage facilitates this operation but it can be done efficiently with the finge rs 
by careful manipulation. Parasites or parasite eggs located with the low­
power should be studied with the high-power, using the fine adjustment 
to bring out detail. 
[ 27 ] 
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[  2 8  ]  
Swine Parasites 
Ascaris lumbricoides (A. suum) , the large roundworm of swine 
The worms arc Y2 natural size; the eggs are magnified x 80 and x 315_ 

[ 29 ] 
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[  3 0  ]  
Swine Parasites 
Metastrongylus apri (M. elongatus) in lung of pig 
This is a common lungworm of swine. 
Metastrongylus apri 
The worms are twice natural size; the eggs are magnified x 80 and 
x 315. The egg with the dark center is in a stage of development not 
likely to be found in the feces of infested animals. 
[ 31 ] 
S w i n e  P a r a s i t e s  
C r o s s  s e c t i o n  o f  M e t a s t r o n g y l u s  a p r i  ( B )  i n  

b r o n c h i a l  t u b e  ( A ) ,  m a g n i f i e d  x  2 3  

E a c h  b r o n c h i a l  t u b e  s h o w s  p a r a b r o n c h i a l  p n e u m o n i a .  
[  3 2  ]  
Swine Parasites 
Pig infested with Stephanurus dentatus, 
kidney worm of swine 
At 4;h months of age this pig weighed only 50 pounds . 
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[  3 4  ]  
Swine Parasites 
Stephanurus dentatus, mature worms 
Natural size. 
Immature Stephanurus dentatus in mesentery 
Arrows mark location of parasite. 
[ 35 ] 
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Ascarops strongylina, a stomach worm of swine 
The worms are 3 times natural size; the eggs are magnified x 80 and 
x315. 
Oesophagostomum dentatum, the nodular worm of swine 
Left, worms natural size. Center and right, eggs magnified x 80 
and x 315. 
[ 37 ] 
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[  3 8  ]  
Swine Parasites 
Hyostrongylus rubidus (Strongylus rubidus) , 
a stomach worm of swine 
The worms are natural size; the eggs are magnified x 80 and x 315. 
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[  4 0  ]  
Swine Parasites 
Trichuris trichiura (T. suis), the whipworm of swine 




L________~_ _ _____. _.~ ...___._.._ 
Trichuris trichiura 
Upper right, adults f ree, natural size; left, eggs magnified x 100. Below, 
eggs magnified x 315. 
[ 41 ] 
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[  4 2  ]  
Swine Parasites 
Macracanthorhynchus hirudinaceus (Echinorhynchus gigas) , 
thorny-headed worm of swine 
Top, adult worms attached to small intestine, about Yz natural SIze. 
Insets, eggs magnified x 250 and x 125. B elow, nodules in intestinal wall 
caused by this parasite. 
[ 43 ] 
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[  4 4  ]  
Swine Parasites 
Taenia solium, the pork tapeworm of man 
(A) Cysticercus cellulosa (intermediate stage) in pork, magnified x 2; 





Oocysts of Eimeria debliecki, coccidia of swine 
[ 45 ] 
H o r s e  P a r a s i t e s  
L I F E  H I S T O R Y  O F  A  N E M A T O D E  O F  H O R S E S  
Stron~ylus v u l g a r i s  
A D U L T  P A R A S I T E S  I N  C E C U M  

A N D  L A R G E  I N T E S T I N E S  O F  H O R S E S  

- R \  L o y  e  
~ "  f ! f ! s  _  
L a r v a e  u n d e r g o  e x t e n ' s i v e m i Q r a t i o n  I~ Q : ;  _  
i n  c r a n i a l  m e s e n t e r i c  a r f e r y ,  l i v e r  a n d  ~ 
l u n g s .  t h e n  r e t u r n  t o  d i g e s t i v e  t r a c t  0 ' < )  _  
( A u t h o r i t i e s  d i s a g r e e  a s  t o  t h e  ' n o r m a l  r o u t e  o f  ~ 
m i g r a t i o n )  \  X  
\  ~(' 
f  «  
,  
,  
, .  
~ 
I





c o  
/



















I N F E C T I V E  
E G G S  
L A R V A E  
( )  T h i s  p a r a s i t e  a l s o  o c c u r s  i n  m u l e s _  
P A S S E D  I N  
I N G E S T E D  B Y  
e . , b  a s s e s  a n d  o l h e r  e q u m e s _  < ; .  
F E C E S  
~~ ~~
H O R S E S  
! .  ~d a  d .  - \  a~~ 
C i t - I - - :  1 1  h a t c h  i n  5 0 \ 1  
i l l "  d  '!t.?J.~e 
~YeJop t o  l n f e c h ' i e  5  
[  4 6  ]  
Horse Parasites 
Several kinds of strongyles, palisade, blood, hook, 
or sclerostome worms of the horse 
The adult worms are shown natural size: (A and B) Strongylus 

equinus and S. edentatus; (C) S. vulgaris. The strongyle eggs are magni­

fied x 100 and x 300. 

[ 47 ] 
H o r s e  P a r a s i t e s  
A d v a n c e d  s t r o n g y l i d o s i s  i n  h o r s e  
H o r s e s  s u f f e r i n g  f r o m  s t r o n g y l i d o s i s  m a y  s h o w  v a r y i n g  s y m p t o m s  
o f  u n t h r i f t i n e s s .  E m a c i a t i o n ,  a n e m i a ,  l a c k  o f  c o n d i t i o n ,  a n d  l o w e r e d  
v i t a l i t y  a r e  t h e  p r e d o m i n a t i n g  s y m p t o m s .  A  d e f i n i t e  d i a g n o s i s  i s  d e p e n d e n t  
u p o n  d e t e c t i o n  o f  t h e  e g g s  b y  m i c r o s c o p i c  e x a m i n a t i o n .  
L e s i o n s  o f  c h r o n i c  e n t e r i t i s  i n d u c e d  b y  S t r o n g y l u s  s p p .  
T h e  a r r o w  p o i n t s  t o  a n  a r e a  o f  i n f l a m m a t i o n  a n d  n e c r o s i s  i n  t h e  
m u c o s a  o f  t h e  c e c u m .  N u m e r o u s  o t h e r  n e c r o t i c  l e s i o n s ,  t w i c e  t h e  s i z e  o f  a  
p i n  p o i n t ,  a r e  p r e s e n t  i n  t h e  m u c o s a .  ( N a t u r a l  s i z e . )  
[  4 8  ]  
Horse Parasites 
Larva of Strongylus spp. coiled in 
the mucosa of the colon 
Larva of Strongylus spp. coiled in the 
submucosa of the colon 
Note extensive tissue destruction. 
[ 49 ] 
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H e a d  o f  s t r o n g y l e  a t t a c h e d  t o  m u c o u s  
m e m b r a n e  o f  l a r g e  i n t e s t i n e  
[  5 0  ]  
Horse Parasites 
X80 
Oxyuris equi, the seat or pinworm of the horse 
The worms are natural size; the eggs are magnified x 80 and x 315. 

[ 51 ] 
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[  5 2  ]  
Horse Parasites 
Ascaris equorum (A. megalocephala) , the large 
roundworm of the horse and mule 
The larger worm shown above is the adult female, and the smaller 
worm, the adult male, both natural ~ize. 
Eggs of Ascaris equorum 
[ 53 ] 
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[  5 4  ]  
Horse Parasites 
Habronema muscae, a stomach worm of horses 
The adults, free, are magnified x 1Yz; the eggs are magnified x 80 and x 315. 

[ ss ] 
H o r s e  P a r a s i t e s  
T u m o r - l i k e  g r o w t h s  p r o d u c e d  b y  H  .  m u s c a e  
o n  g a s t r i c  m u c o s a  
N a t u r a l  s i z e .  
L e s i o n s  o f  c h r o n i c  g a s t r i t i s  p r o d u c e d  b y  H .  m u s c a e  

N a t u r a l  s i z e .  

[  S 6  ]  
Horse Parasites 
Cross sections of H. muscae (A, B, C, D) on mucous 
membrane of equine stomach 
Equine stomach showing submucosal hemorrhage 
produced by H. muscae 
[ 57 ] 
H o r s e  · P a r a s i t e s  
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Ii ~ . .  
, .  ' )  
S e t a r i a  e q u i n a ,  t h e  f i l a r i d  w o r m  o f  t h e  a b d o m i n a l  
c a v i t y  o f  t h e  h o r s e  
T h e  w o r m s  a r e  n a t u r a l  s i z e ;  t h e  e g g s  ( i m m a t u r e )  a n d  t h e  l a r v a e  a r e  
m a g n i f i e d  x  1 0 0  a n d  x  3 1 5  .  .  
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h a i r s  o f  t h e  n o s e ,  t h r o a t ,  a n d  l e g s .  ( 2 )  I n  t h e  e g g s  l a r v a e  d e v e l o p  i n  t w o  
w e e k s  o r  l e s s  a n d  e n t e r  t h e  d i g e s t i v e  t r a c t .  ( 3 )  L a r v a e  s p e n d  t h e  w i n t e r  
m o n t h s  i n  t h e  s t o m a c h ,  w h e r e  t h e y  a r e  a  d r a i n  o n  t h e  a n i m a l ;  i n  t h e  s p r i n g  
t h e y  p a s s  o u t  i n  t h e  m a n u r e .  ( 4 )  I n  t h e  g r o u n d  p u p a e  d e v e l o p  f r o m  t h e  
l a r v a e .  D u r i n g  J u l y  t o  S e p t e m b e r  t h e s e  p u p a e  b e c o m e  f l i e s ,  w h i c h  s t a r t  t h e  
l i f e  c y c l e  a l l  o v e r  a g a i n .  
[  6 0  ]  
Horse Parasites 
Bots attached to stomach wall of horse 
Injury caused by bots to stomach wall of horse 

About ¥3 natural size. 

[ 61 ] 
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[  6 2  ]  
Cattle Parasites 
Setaria labiato-papillosa, an abdominal 
worm of cattle 
Natural size. 
Calf infested with lungworm, D. viviparus 
The most common symptoms are unthriftiness, diarrhea, failure to 
gain in weight, and decreased milk flow in lactating animals. 
[ 63 ] 
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Dictyocaulus viviparus, the lungworm of cattle 
Left, adults ree, magnified x 112; right, eggs magnified x 140. 

Lung of cow infested with Dictyocaulus viviparus 
Natural size. 
[ 65 ] 
C a t t l e  P a r a s i t e s  
I n t e s t i n e  o f  c o w  i n f e s t e d  w i t h  O e s o p h a g o s t o m u m  r a d i a t u m  
N o t e  n o d u l e s  i n  m u c o s a  a s  r e s u l t  o f  e n c y s t e d  l a r v a e .  
o  
O e s o p h a g o s t o m u m  r a d i a t u m ,  t h e  n o d u l a r  w o r m  o f  c a t t l e  
( A )  A d u l t s  t w i c e  n a t u r a l  s i z e .  ( B )  L a r v a e  r e m o v e d  f r o m  c y s t s  i n  
m u c o s a .  ( C )  E n c y s t e d  l a r v a  i n  m u c o s a .  ( D )  E g g s  m a g n i f i e d  x  8 0  a n d  x  3 1 5 .  
[  6 6  ]  
Cattle Parasites 
Ostertagia ostertagi (Strongylus ostertagi) , the encysted 
stomach worm of cattle 
This worm seldom infests sheep and goats. Worms are 3 times natural 
size; eggs are magnified x 80 and x 315. 
Oocysts of Eimeria ziirnii, coccidium of cattle 
Fascioloides magna, large liver fluke of cattle 
[ 67 ] 
C a t t l e  P a r a s i t e s  
M o n i e z i a  b e n e d e n i  ( M .  p l a n i s s i m a ) ,  a  
t a p e w o r m  o f  r u m i n a n t s  
[  6 8  ]  
Sheep Parasites 
Nematodirus filicollis (Ascaris filicollis), a 
small roundworm of sheep 
Worms are twice natural size; eggs are magnified x 80 and x 315. 

Trichuris ovis (Trichocephalus affinis), whipworm 
of sheep and goats 
Adults shown attached to cecum (top) are natural size. Adults free 

(left) are natural size. Eggs (center and right) are magnified x 300 

and x 100. 

[ 69 ] 
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[  7 0  ]  
Sheep Parasites 
Lung of sheep infested with Dictyocaulus filaria 
Dictyocaulus filaria, lungworm of sheep 
Worms are natural size; eggs are magnified x 80 and x 315. Dark­
colored eggs at left are immature. 
[ 71 ] 
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[  7 2  ]  
Sheep Parasites 
Sheep infested with stomach worms 
Haemonchus contortus (Strongylus contortus) , the 
common stomach worm of sheep 
This worm is found also in cattle. Worms are twice natural size; eggs 

are magnified x 100 and x 300. 

r 73 ] 
S h e e p  P a r a s i t e s  
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[  7 4  ]  
Sheep Parasites 
Moniezia expansa, a tapeworm of sheep 
Oocysts of Eimeria arloingi, coccidium of sheep 
Magnified x 100 and x 300. 

[ 7S ] 
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[  7 6  ]  
Poultry Parasites 
Ascaridia lineata (A. hamia) , the common large 
roundworm of poultry 
Worms are 10 times natural size. 
X.315 
Eggs of Ascaridia lineata at two magnifications 
[ 77 ] 
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[  7 8  ]  

Poultry Parasites 
Heterakis gallinae, cecal worm of fowls 
Worms are natural size; eggs are magnified x 300 and x 100. 

[ 79 ] 
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[  8 0  ]  
Poultry Parasites 
X23 B c - 0 
Acuaria (Cheilospirura) hamulosa, the gizzard 
worm of chickens and turkeys 
Adults, in tissue section, are magnified x 23. (A and C) cross sections 
of parasites; (B) musculature of gizzard; (D) mucous membrane. 
Acuaria (Cheilospirura) hamu1osa, gizzard worm of 
chickens and turkeys 
Worms are V2 natural size; eggs a re magnified x 80 and x 315. 
[ 81 ] 
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[  8 2  I  
Poultry Parasites 
Symptoms of advanced infestation with Capillaria spp. 
Paralysis and wryneck are common symptoms of this disease. 
X300 
Capillaria spp., a small roundworm found in the crop and 
intestines of chickens and turkeys 
Worms are 3 times natural size; eggs are magnified x 150 and x 300. 
[ 83 ] 
P o u l t r y  P a r a s i t e s  
C r o s s  s e c t i o n  o f  C a p i l l a r i a  s p p .  e g g s  a n d  a d u l t s  i n  a v i a n  c r o p  
( A )  A d u l t  p a r a s i t e  a n d  ( B )  c a p i l l a r i a  e g g s ,  m a g n i f i e d  x  2 3 .  
C a p i l l a r i a  s p p .  e g g s  i n  m u c o u s  m e m b r a n e  o f  a v i a n  c r o p  
( A )  W a l l  o f  c r o p  a n d  ( B )  c a p i l l a r i a  e g g s ,  m a g n i f i e d  x  1 6 0 .  
[  8 4  ]  
Poultry Parasites 
S9:()1 - 3 
Coccidiosis produces unthriftiness and bloody diarrhea 
Gross pathologic lesions in ceca of chicks infected with coccidia 
Oocysts of Eimeria spp., coccidia of fowls 
[ 85 ] 
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[  8 6  ]  
Poultry Parasites 
Raillietina cesticillus (Davainea cesticillus), a common 
tapeworm of poultry 
Worms, attached to intestinal wall (top) are natural size. Eggs are 

magnified x 200 and x 500. 

[ 87 ] 
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[  8 8  ]  
Poultry Parasites 
Hymenolepsis carioca, a tapeworm of chickens, 
quails, and turkeys 
Top, adult worms in gut, natural size; below, adults free, magnified x 7Vz. 
[ 89 ] 
P o u l t r y  P a r a s i t e s  
E g g s  o f  H y m e n o l e p s i s  c a r i o c a  a t  t h r e e  m a g n i f i c a t i o n s  
[  9 0  ]  
Dog and Cat Parasites 
Toxascaris leonina (T. limbata), a large 
roundworm of dog and cat 
Worms are twice natural size; eggs are magnified x 100 and x 300. 

[ 91 ] 
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Dog and Cat Parasites 
Toxocara canis (Belascaris marginata, Ascaris marginata), 
large roundworm of dog and fox 
Worms are 1;1 times natural size; eggs are magnified x 80 and x 315. 

Eucoleus aerophilus, lungworm of fox 
Worms are 3 times natural size; eggs are magnified x 80 and x 315_ 

[ 93 ] 
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Dog and Cat Parasites 
Ancylostoma caninum, hookworm of dog, cat, and fox 
X80 X300 
Uncinaria stenocephala, hookworm of fox, dog, and cat 
D o g  a n d  C a t  P a r a s i t e s  
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Dog and Cat Parasites 
Dog infested with heartworm, Dirofilaria immitis 

Note edema in right posterior limb as result of circulatory disturbance. 

Lung of dog shown above 
Note Dirofilaria immitis infestation of pulmonary artery. An embryo­
nated egg expressed from a female worm is shown in left- and right-hand 
corners at two different magnifications. 
[ 97 ] 
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Dog and Cat Parasites 

LIFE HISTORY OF A TAPEWORM OF DOGS 

Taenia hydabgena 
6. , ~e;'(,.c.\ 
CYSTICERCI (,~.,'\.'" ADULT TAPEWORM 
INGESTED This parasite also occurs in IN SMALL 

BY DOG '. 	 martens, weasels, other wild ~NTESTINE. 
carnivores, and perhaps in the cat. OF DOGS 
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The intermediate stage min the sheep 15 known as 
Cysticercus tenuicollis. ~~ EGGS 
INGEST ~o~ (CONTAINING 
PARASITE EGGS .L)epos t o.\?>.\/l, HEXACANTH EMBRYOS) 
J eel in pia ' 1 to \t\.\.el~~ PASSED IN FECES 
ces accesSlb e 
Taenia hydatigena (T. marginata), tapeworm of dog 
Left, adult worm natural size. Right, cysticercus tenuicollis (inter­
mediate stage), natural size, taken from liver of sheep. The cyst develops 
no further in sheep but when ingested by dogs develops into a mature 
tapeworm. 
[ 99 ] 
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Dog and Cat Parasites 
Dipylidium caninurn, a common tapeworm of the dog and cat 
Worms are natural size; eggs are magnified x 100 and x 150. 
Many of the dog and cat parasites shown 
here also affect the fox. The tapeworm 
(Dipylidium caninum) above occasionally 
affects man. 
[ 101 ] 
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Dog and Cat Parasites 
Taenia pisiformis (T. serrata) , a common tapeworm of the dog 
Worms are natural size; eggs are magnified x 80 and x 315. Bladder 

worm form, or cystic stage, as found in the rabbit, is shown on page 106. 

[ 103 ] 
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Dog and Cat Parasites 
Taenia taeniaeformis (T. crassicollis), tapeworm of the cat 
Worms, top, are twice natural size. In center is a cyst from liver of a 

wild gray rat and the larva which was removed from the cyst. Below are 

eggs magnified x 100 and x 315. 

•[105 ] 
D o g  a n d  R a b b i t  P a r a s i t e s  
C y s t i c e r c u s  p i s i f o r m i s ,  b l a d d e r - w o r m  s t a g e  o r  c y s t i c  
f o r m  o f  T a e n i a  p i s i f o r m i s ,  t h e  d o g  t a p e w o r m  
I n  l i v e r  o f  r a b b i t  { t o P ) J  a n d  f r o m  m e s e n t e r y  o f  r a b b i t .  
L i v e r  o f  r a b b i t  i n f e c t e d  w i t h  E i m e r i a  s t i e d a e ,  
c o c c i d i a  o f  r a b b i t  
O o c y s t s  i n  u p p e r  r i g h t - h a n d  c o r n e r  a r e  m a g n i f i e d  x  3 1 5 .  
[ 1 0 6  ]  
Rabbit Parasites 
Cittotaenia variabilis, a tapeworm of rabbit 





Hasstilesia tricolor, a fluke of rabbit 
Left, adult flukes on intestinal mucosa, magnified x 2. Right, adult free, 
magnified x 40. 
[ 107] 
E x t e r n a l  P a r a s i t e s  
M y c o t i c  d e r m a t i t i s  ( r i n g w o r m )  o n  h e a d  
a n d  t a i l  o f  c o w  
I n s e t  a t  r i g h t  s h o w s  s p o r e s  a n d  s e g m e n t e d  m y c e l i a  o f  t h e  f u n g u s ,  
T r i c h o p h y t o n  s p p . ,  m a g n i f i e d  x  3 5 0 .  
[ 1 0 8  ]  
External Parasites 
XII 
Pediculosis (louse infestation) on neck of calf 
Nymph and adult louse, Haematopinus eurysternus, in lower part of 
picture, are magnified x 11. 
[109 ] 
E x t e r n a l  P a r a s i t e s  
P s o r o p t i c  m a n g e  o n  n e c k  o f  c o w  
T h e  P s o r o p t e s  b o v i s  m i t e ,  i n  n y m p h  s t a g e ,  i s  s h o w n  m a g n i f i e d  x  8 0 .  
T h e  a d u l t  m i t e  h a s  8  l e g s .  
T r i c h o d e c t e s  s c a l a r i s ,  b i t i n g  l o u s e  o f  c a t t l e  
[  1 1 0  ]  
External Parasites 
Sheep infested with scabies 
The adult mite, Psoroptes avis) is magnified x 35. 
Melophagus ovinus, the common sheep tick or louse 
About 1Vz times natural size. 
[ 111 ] 
L 
E x t e r n a l  P a r a s i t e s  
S a r c o p t i c  m a n g e  i n  p i g  
T h e  m i t e ,  S a r c o p t e s  s c a b i e i  s u i s ,  i s  m a g n i f i e d  x  1 0 0 .  
X 4  
H a e m a t o p i n u s  s u i s ,  a  l o u s e  o f  s w i n e  
T h e  a d u l t s  s h o w n  a b o v e  a r e  m a g n i f i e d  x  4 .  
[  1 1 2 ]  
External Parasites 
A fowl infested with Epidermoptic scabies 
An Epidermoptes bilobatus mite, in the adult stage, is shown In the 
upper left corner magnified x 80. 
[ 113 ] 
E x t e r n a l  P a r a s i t e s  
S c a l y  l e g  o f  f o w l  c a u s e d  b y  m i t e  i n f e s t a t i o n  
T h e  c a u s a t i v e  m i t e ,  C n e m i d o c o p t e s  m u t a n s ,  i s  s h o w n  i n  t h e  n y m p h  

s t a g e  ( u p p e r  r i g h t )  m a g n i f i e d  x  1 0 0 .  T h e  a d u l t  m i t e  ( l o w e r  l e f t )  h a s  8  

l e g s ,  m a g n i f i e d  x  8 0 .  

[  1 1 4  ]  
External Parasites 
Kidney of chicken infested with air sac mite, Cytoleichus nudus 
Mite is shown at the right magnified x 75. 
Psoroptes cuniculi, the rabbit ear mite 
Adult mite, egg, and nymphs are all magnified x 100. 
[ 115 ] 
E x t e r n a l  P a r a s i t e s  
. - - " ' - - _ . ­
X 6 0  
x a o  !  
P s o r o p t i c  m a n g e  i n  d o g  
A t  l e f t  i s  t h e  m i t e ,  P s o r o p t e s  c o m m u n i s  v a r .  c a n i s ,  i n  n y m p h  s t a g e ,  
m a g n i f i e d  x  6 0 .  A d u l t  m i t e  h a s  e i g h t  l e g s .  A t  r i g h t  i s  a n  a d u l t  m i t e ,  
S a r c o p t e s  s c a b i e i  v a r .  c a n i s ,  a n o t h e r  c a u s a t i v e  a g e n t  o f  m a n g e ,  m a g n i ­
f i e d  x  8 0 .  
[  1 1 6 ]  
External Parasites 
Demodectic scabies of dog, known also as follicular 
mange or red mange 
Note area around commissure of lips, mouth, eye, and frontal area, 
together with marked lesions below ear. 
Demodex folliculorum var. canis 

Magnified x 100. 

[117 ] 
E x t e r n a l  P a r a s i t e s  
Notoed~ic m a n g e  i n  c a t  
T h e  a d u l t  m i t e ,  N  o l o e d r e s  c a l i }  i s  m a g n i f i e d  x  1 7 5  a n d  x  1 0 0  .  

•  
[ 1 1 8  ]  
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C O R R E C T  D I A G N O S I S  i s  t h e  f i r s t  s t e p  i n  t h e  
s u c c e s s f u l  t r e a t m e n t  a n d  c o n t r o l  o f  p a r a s i t i c  d i s ­
e a s e s  o f  f a r m  a n i m ' a l s - d i s e a s e s  t h a t  t a k e  h e a v y  
t o l l  e a c h  y e a r - i n  I l l i n o i s  f l o c k s  a n d  h e r d s .  B u t  
g r o s s  e v i d e n c e  o f  p a r a s i t i s m  o f t e n  c a n n o t  b e  
f o u n d ,  a n d  t h e  m i c r o s c o p e  m u s t  b e  d e p e n d e d  
u p o n  t o  t r a c k  d o w n  t h e  o f f e n d i n g  p a r a s i t e  o r  i t s  
e g g s  a n d  c l i n c h  t h e  d i a g n o s i s .  F o r t u n a t e l y  a n  
i n c r e a s i n g  n u m b e r  o f  v e t e r i n a r i a n s  a r e  u s i n g  
a p p r o v e d  m i c r o s c o p i c  p r o c e d u r e s  t o  b e t t e r  s e r v e  
t h e  l i v e s t o c k  i n d u s t r y  i n  t h e  f i e l d  o f  p a r a s i t e  
c o n t r o l .  
T h e  e q u i p m e n t  a n d  t e c h n i c s  d e s c r i b e d  i n  t h i s  
c i r c u l a r  h a v e  g i v e n  s a t i s f a c t o r y  r e s u l t s  i n  t h e  
L a b o r a t o r y  o f  A n i m a l  P a t h o l o g y  a n d  H y g i e n e ,  
U n i v e r s i t y  o f  I l l i n o i s .  T h e  p h o t o g r a p h s ,  m i c r o ­
p h o t o g r a p h s ,  a n d  d i a g r a m s  o f  t h e  l i f e  c y c l e s  o f  
n u m e r o u s  p a r a s i t e s ,  r e p r o d u c e d  h e r e ,  i t  i s  h o p e d  
w i l l  p r o v e  a  v a l u a b l e  g u i d e  t o  t h e  p r a c t i t i o n e r  i n  
i n t e r p r e t i n g  t h e  f i n d i n g s  o f  t h e  m i c r o s c o p e .  
3 0 0 0 - 9 - 3 9 - 1 6 1 0 4  
